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Abstract 



PROBLEM TO BE SOLVED: To dissipate heat efficiently from an LED chip to a heat dissipating element 
through a simple arrangement. 

SOLUTION: A deep recess 21a is provided on one surface side of a ceramic substrate 21 and a shallow 
recess 21 b is provided around the deep recess 21a. An LED chip 22 is die bonded to a wiring pattern 
provided in the recess 21a and the electrode of the LED chip 22 is bonded to a wiring pattern on the shallow 
recess 21 b of the ceramic substrate 21 by a connecting wire 23. A heat dissipating element 4 is bonded 
directly to the surface (rear surface) of the ceramic substrate 21 on the side opposite to the light emitting 
surface side. A connecting substrate 3 is provided with a window part 31 for passing light from an LED 
element substrate 2. 
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(i^^Mia. 15(c) i±*cvwimmx'2b& 0 

[0081] 

05 (a) -05 (c) t,Z&\^T. Zcr>-t7$iv7mm2 1C&^ i2^ft7^7^ 
8^2 1 Ai:Jt®LT. J&ffi^M^R^rt^ 1 

ft®m<owmwmm^2 4 ti±m%Lx&t>i t ftMLxmi't>tix^& 0 

[0082] 

06 ( a) te. 11^7V/;lS2 l^$A,(3f6^*^J^^±®0. 06 (b ) 

tetommm. 06 (c) te^BTmaT*^ 

[00833 

06 (a)— 06 (c) fcr&tvC. :^7^7;it2 1D(i, i4CSn7^7^ 
««2 1 B^JtSSLT. JgM#¥®^R®^^^ 1 
cKfcWC. !SK»24a^7yhm2 7^tMU:A7~yT«$W^^ 
. Zcotztb. UisXh^isV?>irJ±%t'<7)$m&tt2 8tim&2 l crt<0^>-K»fr2 

7 t ^7KM{ffl^mfi§ia*8fflffl^ 2 4 f: cOHJfclgt* t>tlX&*). L E D f-y r 2 2 4 T*BB 

[0084] 
[0085] 

07 (a) (i. Hl^)ieBa«3eofl|««65r*'±HH. 07 (b) ttH108HBa&K3 
[0086] 

07 (a)&J:t/07 (b) fctjvv^ SMSSBK3A, 3 BOftfi: LTIi. #^XX;ff 

fc*«"C#4. <I<0£^SI£3A, 3BW1 LED»^««2*»4>»*feit6**«a4 
fc«±aifi^S-ti:6fc^ia»^JS«B3 la, 3 2 b^«itfHW*cWSBWT»*t4>ilT 
Hft. <r<DJ8«3 lOffimte. ^®«R^^0«^« (07 (a) TttTHWPIJBtt) 
«^W«cJ:oTa«*t>^»^*i4:*«^**. «»3 1<OfflSB«. 07 ( 
a) 018SB3 1 atOidC«*^C«fc:»oTift*tTt>J:<. 07 (b)<0ffiffi3 1b 
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[0087] 
[0088] 
[0089] 

B8fc*iVvC, 2&&3?^4A(4, S^^ttOi^T/US^^Kt-h^y 
0, t7S7^iI2 1Cfc^T, LED^F^2Wfbfcffi2 affllfc{4R*tffl!l (Sffiffll 
) (cit*. J££ («iB3»fiKS»tt<0J:v^«j|W«JT«*) SiiTV^S. .r<04te. gffiOSI ( 
-fc^S 7;i«2 ltCfeV^Tft^*^4 AjWR9ft*tMl*«fl!l) tl««y^->'tt» 

[0090] 

^9{i. n 1 <7)mmm?4 cof&comwmz^-tmmmx'&z. 

[0091] 

HSfctJWT, ft»3g^4B <JJEfl8fc*^4AfcJWroTvvtiJ:o) (±, 

2Sflx2 1 ICfcVT, LED^^^2<7)?Btffi2affi!li:{ilS3e-r-&ffi (OHIffi) fcHHS. « 

mx-thh. 

[0092] 

=5r*3. *3aWE8BlT«. »*SH t *5IMWkUrwLED»^aM2<^m4fcttfflnH 
K2SS*g|5«i:UT<?)K^ J F4 5-^LJt#, ^fitcRfc-f* LED3g^S«2<7)SBifc 

m* { 4<&l>. 
[0093] 

Hll 1 {4. *fHB<OL E D!R9«S<>>$tflffl»B 1 fc*5Jt6«««*ffi*^-BrllBITft & 
[0094] 

01 lCfc^t. ieOLED.HSB^Si B(4. t5S7?lS2 1 FO— Tj^flffi'f*^ 

t-i socage 1 d**»Jtfe#irv>6. *opa»2 1 drtcii. i«4fctts***jfcfe 

2r^r-rSttSS[^LED-?--y7-2 2*>\ &7fcffii:i4K*flI!l'DB (SB) ^5 5 7/112 
1 FC[6lttTIHat2 1 drtfcEilSfl. GggB2 1 dflt=i6tf&ftfcBe«^->< (H^-fr 

i d^ffltc^tt^^iEa^^-v (B3Kre-r) comzumtmmmv'f -\-2 3K4o 

TW**>'F$ftTLED3g ; F^2C£fl|j£LTV^. 
[0095] 

LED SJ^^S 2 C cO*Bffi<aan^£U«fiH^iB? ( HS*f ) *<»»t 4>*VC 

¥EB3 2&i:C;:4DJgg?3*l.T^6. &*^OD<^IITK(4^&<OLEDi^g&2C 
«<-?'J <*fcli*R*l) {ClEg^frC&O, «M£«3DlCt4LEDSft^g8c2C*><i,c7) 
3K^S5St^t4iiji$^^Wc#LED^^^2C^JCL^{4S^^'fL. KM 

LT&&SB3 1 b*^^L-PixlS(tf>iiTV^. 
[0096] 

*7 5 7?iS2 1 F08%HflgJ:(4£*fl||aB (SB5) fcU4«WWt/'C^-v*4R»ti5>*l 
Tfc^»r, -?-cOStB^{4t-h>'>-^^i;^Sc^^4#^$ilT^i.. .IftteioT 
. LEDimi B«. BlOLBDRmmi fcHttK. LEDf772 2fr«bM 
Wc«S*<LEDf77-225:-t:5S77M2 1 F^fitC^-f KfS^ftW 

StitJ:i;t7S7^SS2 1 Fo*t«rafl!!s3R^4fc:eifeii*. tea 
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m?4tLED^v72 2k comzmmmm t mmmfo t lx v vhttmnmauztt. 

[0097] 

LED SH^tg 2 J: TJWt&mT 4 0)JH&ES L. LE DSg^ffi 2 OftflBaC 1 R £ fc 
(4 2&<7)EteS£lS(t. ;^PflgPl*IWE^>"?rJ'->wm^fiSlCLEDf- xr2 2*<^ 

IHMWSiMt^^HKttT* 0. LE Dft^ffiK 2 -XOm&tiMlZ 
LEDf-77"22 *^-f V H SftftHfmRa 1 A tfWteT* S . 
[0098] 

HI 014. *fra^LED!HH J ««oSOt»!B2fc«{t*^W*5V«fHH-C**. 
[00 99] 

HI 0Cfel>T, i CO L E D fi^B/HSB 1 A(4. ¥M#<y>fc7 S y ?»t£2 1 EOTffi^- 
(±ffi) fc. l«4fc{4»Sr*«*feSr1M-*«»<0LEDf-yr2 2**. IBfcffi 
i:ttKWW«0ffi (SB) S:t5$7^M2 1 Efc:rft|H~tffiBS*U -<:5 5 y ?£lg2 1 

LEDf-y7"2 2coS&ftffimO«fii(4, -fe7S7?SE2 1 Etf>¥«3r*fflfcBHt6ilfc 
ISiHSyN-^-y (HS^-T) C0Hff^eai:^ffl'7^ J V*2 3(:J:-5Ty'f-\*^>'K$fLTL 
ED3i7£«l Atm&ZtLX^Z. LEDf yr2 2fc4:tttgi|£ffl'7^ 2 3cDjgB(4 

[0 100] 

LEDaHW2A(0fmffi!l<0PiS^(Ctl«BaStftffll97- (EKH*-**) jWRWMiTB 

3 2&fc*(;:J: 9«-££*rC^& . C<OSTK(4«3&WLED*?-g8[2 A*<- 

*l (4fctttt*W) lEBSivCiSO, &i^ffi£3C(Cf4LED#?S«2Btf>^7tS-j§ 

a* ^{iiffiia^-^^T"^ ic# l e d*?£8 2 A^Bfe-wi-wis* LfcffiBte«aa 

35 k LT#J8»3 ltf^h/MlWrMlTV**. 
[0101] 

-fe^S •y7m*.2 1 EcD?Bfeffi{B!lk(4R*ff!l<Dffi (gffi) tiSWttt^-J'ttSMtfcJh.T 
fc^-T. ^OMffiW4h-h^>'^^t'coJfefa^4A i ^$fLi.. .rftdioT. LE 
DfigWiSaiAJi, Il^LEDSB^iitliltt;, LE Df- 77*2 2fr htltz 
IW-fe75 7;iS2 lE*>J:f\ LEDf77-2 2H7S7?SS2 1 ElZfJ 
V?&tzfr(Dimm<V&£MXmm z ?-4<,Ztez.t > ix2>. I^IO, SS&Si^kLED 
f ')»72 2 fc OSfcttUggft t k jWWE LT V ^(Saw)«|jSteJt^T JRfiaWt * 5 
**Kc|6]JiL. J:D&3m<Sd?&Sr*T3.rk* { T'£.g>. 
[0 102] 

£ z x\ ±immmm i<ole Dwrnzw iafcmB, & fc«±iBH^© 1 <o l e d 

SSWHgBl ASrflH^LCD/N'y?-?-* Kyi-zKLCDA'^^-f h£IB) . ;il 
Jrfflv^LCDtya-;P <»A&i3£8) *Sara»3 fc LTBMCKW*-*. 

[0 103] 

(HS6^®3 ) 

mi 2(4. 2)s^<7)^iS^S3Sr^-f-LCDyN' y^7^ h^r^'a-^coiffiia. Hi 314 
^(OmmmX'h *) » 1114(4. Ell 2*5«J:IXI211 SOSLCDA-y?^ ht^a-Ml 
l^LCDt^'a —iWmmfflX'f) z> . 
[0 104] 

El 1 2— 01 4fcfcVvC. LCDA' 7 ;7-( h*>-*i-/H 1(4. -LIE L E DBgH^giB 1 
fc. LEDJHW»Bl*»^3t*A»LTrtaBT3K®»L. -#*HM*»4>*«:BiJ£firttJ 
(ctbltt-&ffiMHflffl£7)3l3K« 1 2tSr#LTOI». ifc. JS^^aT-ft&LCD^v-' 
.x-;K4. LCDA.y?5-f h^^'jL-^l Ik. £ft£IR§-f 6gft5fc. Bf&SUSJB 
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LEDmBMmmi A££*41 BTb^Xi,*^. 
[0 105] 

mxMi 2<vyexmm (zzxiznftn-t&2wmx'$>&i)K immx-h-oxi>x^) tc» 

oT. LEDSSHflSHlW3eaj»ffll («fiQfi«i3H) SrSlftlSU 2<Wfc7Jt4BBB«fc:iftItt 
TBSLTV^. 9MSK1 OfcASWB) A^AStSfutLE Dgg(9SgB 1 

[0 1063 

;OLCDlA' 7 ?7>f hty'i-;H 114, 203taMMfflfc«4Kttffl!lOffi ( 

[0 107] 

L C D y 6 (cfctfKAJI Sr Hfc:fiW,T— *t<0*K**R»t feiiT 0 . ffStiOSfcUBE 5r 

^ffdiatc^o-cv^. zco&immi&. l c d 6 i,z®nzixtz*Yw&ffimffl& 

[0 108] 

JSLtCfc 0 , JJESSM0BJB1 ~3tcifl.Hr. -te? S ~j7W^.2 1 coSBfcffifflU fc *4R*fffl!lO 

kid iz\z-hi/>7%t'n^mT4tm.mm-£2iixti*) . LEDf 77*2 2 

tTB»s?fL*LCDA V ^9>f h«Bfci3v^» m&#w*.x i>ft#mm*'ffo z t 
imm£±mzift±.iL*t& z t #-t-# & . 

[0 109] 

(S&XHIB4) 

[0 110] 

01 5*4. *^OLED^B^gtfcfti»^fiy^S4co^gC«^)S:^-rBrBll. HI 
6 *4 . 015OLED M9JiSStf>#HJ10 , t'S> & . 

[0111] 

HI 5*>iVHl 6CfcOT. iCDLE DB^BflJIS 1 C*4. S$ES&3 ECigft&ftfcJg 
SB3 l*c. LED^S«2C*^<7)7t$r^St^*^ 2 F'mc^f Sl^>X#gfcLTc7) 
UVX«IBR?3 3ji(*»»tfe^TV^. i«!OU>Xfflfl63R^3 3J4. *«±ffii*««BS« 
SEOiffi^^JUL^VU^^s ^SP3 lrttKfta^nTV>S. *7S7?S 
«2 1 FtOffcEHMfcRttWOBB (SB) *C*4. ±EH^®1 tmmiz. WSM&?4ifi 

msztix^z. 

[0 112] 

Srfc. *HJUB»4fc:i3V^T, ftj$3il^4{4, ±ffiHSfe^J|gl t PI8HC. t75 7?SS 

2 1«OTW(cR*tMvOvctJ:v*. 4fc. Zcoig&couyXWmm? 3 3*4. Hitf 

3 'j - h v yXtfim 3 1 fLT V»Tt> «tv>. 
[0 113] 

HI 8(c*"tJ:^*c. ^MSS3F05SSB3 l*ri^>xea^^*<i6*t«?.ii-CV=5:^^ 
*c*4. SSSS3 10j£$fcJ:I/as$*cJ:oTLED^S^2C*^03t*4fti.mK*4/A* i 

h<r>ifwi. tweo. l e cfrt>cofttf±.-ftmttwizfti,xm$itmz}K 

tf->xm:t>ixXL3.o. 
[0114] 

.r*uc*tLT. hi 9t,ztjk-rj;ot,z, mmmz3Ecr>mm3 iMzisyxmwmTisz 
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si 203tAit®) izftLx&tfik-rizm&izmstzit&zbW'sf&iz&f) . #^i 2 

(0^-£-f) ^03tAtt«)^^^cifi]± (fl* , >Alt{cJ:l.^lt* 5: 5:<^l>) 
[0 115] 

3 3 co±®* { ^S« 3 E ' <7)±B*> fcStKBL-OvCfcJ:^. 
[0 116] 
(£11081115) 

u>x zmmms. 3 *>±Hfc:R wyt^-ca •& . 

[0 117] 

12 011 *f6BjcoLED^H^gtfc{fSII)li»®5<?)li«0IJ^^rBrffi0T-*>-&. 
[0 118] 

H2 0fctJWC. dcOLEDHgB^ai Dii, LEDffS«2Ct, LEDffM2 
C±t=BMt$>ilfc*«aHK3 F t . £MS«[3 F±fciWt6*lfcUi'X»IJB*?-3 4 t . 
L E D STfSS 2 CT^t&ft feftfcJBR*^ fc * W LT H & . 
[0 119] 

u>xmm?3 4ii, mm^-hmt (Wr*tr ■, uyx^-n t, ^am^-v 
i»- v mtts x vim?)-?* ?uv yxtmwmwi 3 f *> l e d n^mm 2cmt izrk 

Mcom <±ffi) ±(=V9ftft6*vrvit. rwMCi^Tt. 01 5<0H-X«SI£5S!^ 
[0 120] 

d(0^-c7)^>-XflSfig^3 4{i. ^^-M$ff*^S«3F±(^«^JT-ftS 
0#»*4>*lTVvcfcJ:v\ ^S«3F*<*feSH^^A,/ f g,^tc(j;^ =ggB£ 

»«■ « iSzmv* < . 1^ yxmmm? 3 a < 4 u >-x8gfigf&-7- 3 3 > sr t soare 3 f 
fc— fc t^-c-s>.i>„ 

[0121] 

(HSBE3K6) 

^msmmex-\i. ^D^- / y22axx/mmm T 7^^23<nmmt^-)v\'^ 

[0 122] 

02 lH82 3U;*fvWu *«^LED|H^»Kfcft&»t»JB6«04M«««** 
-$-Br®0T-£l>. 
[0 123] 

02 l~02 3K*iVvC, ^^4>OLED7tj!g^Sl E— lGCtiUt, V-yXm&m? 

3 5-3 7lZZtl*'tl. LEDf 7 r2 2feJ:W f SMM7'f+2 30^fflS:*-;P h'-f & 

U>X$}mzJ:->Zl>. 01 5cOU->X«|g3g-?3 3«0J^i:IB|®C SSfttS (BMstf-** 

3 5-3 71i, «-/PKM^K-ZJIM**ffl«rir'CjS#3*UCi Jl*. 
[0 124] 

^m&mmiTit. £M^3<OLED^yX2 2ffl!lfc(2^ffl!l<7)a <±E) fc. LED 

2 2frt>cofttRmLxmm<D&^tfn^nhmiffl\tfma2tifzmwi'- b& 
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[0 12 5] 

m 2 4 tt . *»!H<0 LED ffligggB(=£ tt & HS&BfS 7 <Of8<£fflJ £ SStflCTBHT* h . 
[0 126] 

02 4£*}Vvc, iOLEDggB^iai Htt s *9 5 y 7^2 1 FOT— ^OT^ffiKifcW 
MtfcEBB 2 1 d *>rt*fc: , fe»i«Wi«W«3tftSrir*- SLEDf 772 2a*< 

, ¥b%Mtltfx$ifflcr)W (SH) fe*9S'y^fflK2 1FK|«UtTlBBS*l.. MSS2 1 d 
rtfcR»t^iifcE«^«^-v (la^tH 1 ) <0W3tfi[IIt:r-f^>K*iiTv^. LEDf- 
?r2 2a«9«J6ffl«*>tWti, G3&2 1 d<0«Hte»»t4,*lfcffi||/^-y (EKHi"? 
) OBffcffiB 7 4 * 2 3 fc J: o T 7 * # ^ F $ *lX L E D 2 C tm& 

[0 1 27] 

*Jt, S?«^E3F<0LED^- yr2 2affli:«R*fffl!l«0ffl (±W) fc. 9#*fo*a»ll3 
*Ut jSBHv— F gf» 3 8 *qX 0 ftW ^ftt V ^ . Z wmtSW LEDf-/72 2aM« 
*fcRJW*ikfc:J:->r . LEDf 7/2 2 a*»6«tf Mt6#fcttS4&»fH*>feO 
3fc*<^^fL6fe«», LEDf- /r2 2a*^SW?>iXJt3Kt3S H J^-h«B*t3 8-C-Rlt$ 

-IfUCioT. LEDf--y7 , 2 2aa«ctCft3tffltaAS*4JS***-r*ii:36 < 
[0 128] 

Lfc**. iftfeR^, LEDf-.y7"2Ci3j:V«ara , 7-f-\»2 3<0fflH**«llBfcT*- 
[0 129] 

*Jfc. *Htt»»7fc:J3V^T. LEDf--yr2 2a*«raS?*t&D3»2 1dtt, JJE*tt 
XWl fcRWK:, ftVMEIffi2 1 a*>fflHfc:«H!!I»2 1 b S flTV *T i> iM. 

[0 130] 

[5SWO«6«] 

m^mkcox a izmBto*it$Tizimmzxiiz&t butt:**. tkm&^^±^ 

[0131] 

[0 132] 
[0 133] 

[aoBofsm^ittHB] 
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[02 ] (a) Ji. il<Ot7$ •/^S«tCfo{tl.fllfiKMS-*-r±ffill, ( b ) 

®0. ( c ) tezwmwmx'hk. 

i 0 3 ] 0 2 w-t 7 s y ?mmz l e d ^ y r » «n Lstttmfcis-MsHHHi-ca & . 

[04 ] ( a ) (4H2co-fe^ 5 -y 7S«tfc{t&ft!!0^fiajSr^f ±HHT'J) 0, ( b ) 
«i-e<7)iilB5iaT'S> 0 . ( c ) tt-etf>8rffi0T v && . 

[05 ] ( a ) (iH4 = y ^g^lCfcifft $ <^Cft!l<O«j£^^-$-±ffi0-t'& <9 , 

( b ) \±*nfflBNBtCh 0 s ( c ) tt*<oKHHT*4 . 

[06] (a) im5V*y $ -yfmfclZMIr&ii ^l,ZW\<7>ffif&m$tt±WmTfo*) . 

< b ) M^mmmvh o . ( c > tt*<o»rHH-c** . 

[07 ] < a ) liH 1 O^S«cO«^J2:^-r±ffi0, ( b ) \$ ( a ) *>&tft»Efc « 
S^*Sj£#J£Srt±B0T-J> & . 
[08301 OflaR9lff<OE««*5H-««H-e* 4 . 

[09 ] ms<^mm^cowmmt\tmcomm.mi^-rmwmx'h^. 

[01 o] *&w<?>LEDmtymwnmmBmii,z&i l f&m(Dffif&mzttmMmv$>z> 

[01 1] *f6WcOLED^BH5IS<OSIift}g«2fc:fc{tS»^Sr*rilOT0t i S>l.. 
[01 2] *^Hfl<05IJfe»«R3SrSrf LCD^-y^7-f h*^' A-;PcO±ffi0T*S. 
[01 3] 01 2cOLCD^' y^5-f ^^'jL-Zl/OBrfflat 5 **.. 
[01 4] 01 2fcJ:l>"01 3<7DLCD/N" y^5-f htya-z^H^LCD^i/'a- 

[01 5)*miwLEDmwmwi,zi3if2>mm&B4<7)m®ffimmz^wwmx'b& 

0 

[ 0 1 6 ] 0 1 5 O L E DBgB^|a<O^«0t'& & . 

[01 7] 01 5»LED!!iTOi<0ft<O«*^««H-C»&. 

[HI 8] ««^<OJS*teUyX«W6Srp*»ttTVv5rVt^t:oV^, LEDf-y7' 

[0i 9] mnmwL^mzuyxmmm^^tzm^iz-o^x ^ LEDfvrA^w 
[02 1 ] *mi<QLEDm^wi£&ii&mffl8m6<7)mi&m£ttmMmx'f>&. 

[02 2] 02 1<7)^HHilBfc*5{t&fi6w«^*^l»rB0f*S. 

[02 3] 02 inmwmmz&if&mizmcomtfLMZifrrmMmx'&z. 

[02 4 ] *mi<vLEDmmmiz&ifzmmm7<omim*if^mmx't>h. 

[02 5] ^LEDtflS^MJStKIItfcS. 

[02 6] fl^LED^^fcfcJtiffio^frSWfMBH-C**. 

[02 7] «^LED«ra^O««tSrrBfBBHT*6. 

[02 8] mmLEvmwmmz&rthfe<7M&*^mwmx'fo&. 

[02 9] (s^OLCDVN'-y^^-f h^e i?*-i\,<nm&*5fctmWBfcbh . 

1. 1A—1H LEDBgBj^g 

2. 2A-2C LED«7ttK(%3l»R7«ttffiK) 

2L 21A-21F t5S7?M (f&ftSmgSJBffig) 

2 1a~21d DflgB 

22,22a LEDf77 (fBteSH 1 ) 

23 tmmvj^ (EtS^-f-^) 

2 4 mffiffiSfflffl^ 

3. 3 A~3 I SeSS 

3 1. 3 la, 3 1b &SV (3fcg3tgB) 
3 3 U VX^tg^^ ( V> VX^g ) 
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3 4 ~?4 7vUyX^& 

3 5-37 F-A#«ff 

3 8 mx&iz-ktsmw^-h&tt 
4. 4 a. 4B tmm? (msmt) 

6 LCDA^;|/ 

1 1 LCDAy?^ h*xa-.M/ (Ay??-* h§£E> 
1 2 Sftftg 

13 LCDty'a-/K)Sa^8fi) 
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[04] imei 
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